


























addition to a particulate filter) were purchased and evaluated for removal efficiency, flow
rate, and carbon filter capacity. Among these, only the unit found to provide the best
performance was tested in the cottage.

Consumer-type indoor air purifiers do not contain impregnated carbon;
therefore, they filter only by physical adsorption and remove only chemical compounds of
vapor pressure less than about 10 mm Hg at the temperature of the filter bed. Because
the agents of the U.S. chemical weapons stockpile have vapor pressures well within this
range, they can be removed by these filter units. Industrial chemicals of higher vapor
pressure, such as chlorine, cannot be removed by such units.

5. DESCRIPTION OF THE TEST COTTAGE

Figure 1 shows the cottage (8 ft by 12 ft with a 7-ft wall height) on which
all experiments were conducted. The cottage was of conventional construction with 2x4
framing on 16-inch centers. Interior walls and ceilings were of gypsum wall board taped,
sanded, and finished with semi-gloss latex paint. Standard fiberglass insulation was
applied except for the wall between the two rooms and above the ceiling. Flooring was
5/8-in. exterior-grade plywood with a vinyl floor covering. Baseboard moulding was
applied to all walls. Floor joists were also of 2x4 lumber spaced on 16-inch centers.

Figure 1. The Cottage on which All Experiments Were Conducted
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of Bldg E5354 (a 40 ft by 20 ft by 14 ft high chamber). A transient vapor challenge was
simulated by moving the cottage into the chamber before generating the challenge cloud
and moving it out of the chamber immediately upon completion of the exposure. The air
exchange rate of each room was varied slightly by applying expedient sealing techniques to
one or both rooms.

7.2 Indoor Air Purifiers.

Experiments were run both with and without a consumer-type indoor air
purifier in one of the two rooms. Six models of indoor air purifiers containing a carbon filter
were purchased for evaluation from four manufacturers. These units, listed in Table
3, were evaluated for flow rate, capacity, and efficiency of removing semi-volatile organic
compounds. The unit found to yield the best performance, the Honeywell Enviracare®

model 13520, was used in the cottage in all experiments involving a filtration unit. This
filter unit, which is shown in Figure 2, has a flow rate of 350 cfm through a carbon filter of
3¼ sq ft as well as a high efficiency particulate air (HEPA) filter. The cost of the filter unit
was $188 retail, and a replacement filter element was $10. This unit was found to have
the highest capacity of carbon filter among the six models evaluated.

Figure 2. The Honeywell Enviracare® Filter Unit with its Carbon Filter in the Foreground.
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